Let X , Y be vector spaces.
Introduction
Throughout this paper we assume that r is a positive rational number and d, l are integers
Let X and Y be Banach spaces. Consider a mapping f : X → Y such that f (tx) is continuous in t ∈ R for each fixed x ∈ X, and assume that there exist constants θ ≥  and p ∈ [, ) with f (x + y) -f (x) -f (y) ≤ θ x p + y p , x, y ∈ X. http://www.advancesindifferenceequations.com/content/2012/1/162
Rassias [] showed that there exists a unique R-linear mapping T : X → Y such that
Găvruta [] extended the above theorem as follows: let G be an Abelian group, Y be a Banach space and put
If f : G → Y is a mapping satisfying
then there exists a unique additive mapping T : G → Y such that (any solution of (.) will be called a generalized additive mapping) and proved its HyersUlam stability in Banach modules over a unital C * -algebra via the direct method. These results were applied to investigate C * -algebra isomorphisms in unital C * -algebras.
In this paper, we prove the Hyers-Ulam stability of the functional equation (.) in multiBanach modules over a unital multi-C * -algebra via the fixed-point method. These results are applied to investigate C * -algebra isomorphisms in unital multi-C * -algebras.
Fixed-point theorems
We recall two fundamental results in the fixed-point theory. 
Multi-normed spaces
The notion of a multi-normed space was introduced by Dales and Polyakov [] . This concept is somewhat similar to an operator sequence space and has some connections with operator spaces and Banach lattices. Motivations for the study of multi-normed spaces and many examples are given in [-].
Let (E, · ) be a complex normed space and k ∈ N. We denote by E k the linear space
The linear operations on E k are defined coordinate-wise. The zero element of either E or E k is denoted by . Finally, we denote by N k the set {, . . . , k} and by k the group of permutations on k symbols.
such that · k is a norm on E k for k ∈ N, ·  = · , and for any integer k ≥ , we have
is then said to be a multi-normed space.
Banach space for each k ∈ N (in this case we say that
is a multi-Banach space). Now, we recall two important examples of multi-norms (see [, ] ).
is a multi-norm called the minimum multi-norm. The terminology 'minimum' is justified by property (b) from Lemma ..
We say that the sequence (x n ) n∈N is multi-convergent to x ∈ E and write lim n→∞ x n = x if (x n -x) n∈N is a multi-null sequence.
The multi-normed algebra ((A k , · k ) : k ∈ N) is said to be a multi-Banach algebra if
Example . Let p, q be such that  ≤ p ≤ q < ∞ and A = p . The algebra A is a Banach sequence algebra with respect to coordinate-wise multiplication of sequences (see Exam-
be a multi-Banach algebra and assume that A is a
be a multi-Banach space. Assume also that X is a Banach left module over A. We say that
4 Stability of an odd functional equation in multi-Banach modules over a multi-C * -algebra
Throughout this section, we assume that ((A k , · k ) : k ∈ N) is a unital multi-C * -algebra, Given a mapping f : X → Y, we set
for all u ∈ U(A) and x  , . . . , x d ∈ X . 
for all k ∈ N and x  , . . . , x k ∈ X .
Proof Put
It is easy to show that (X, d) is a complete generalized metric space. Define a mapping J : X → X by
Analysis similar to that in the proof of Theorem . in [] (see also the proof of Lemma . in []) shows that
because f is odd and t :
and therefore,
and L is unique in the set
This means that L is a unique mapping satisfying (.) such that there exists a C ∈ (, ∞) with
and therefore, inequality (.) holds for all x  , . . . , x k ∈ X . http://www.advancesindifferenceequations.com/content/2012/1/162
Next, note that the fact that the mapping f is odd and (.) imply that L is odd. Moreover, by (.) and (.), we get Fix u ∈ U(A) and x ∈ X . Using (.) and (.), we have
and consequently,
Since L is a generalized additive mapping, from Lemma . it follows that L is additive, and therefore,
As in the proof of Theorem ., in [] one can now show that L is an A-linear mapping. 
